We consider the generic nonanticommutative model of chiral-antichiral superfields on N = 1 2 superspace. The model is formulated in terms of an arbitrary Kählerian potential, chiral and antichiral superpotentials and can include the nonanticommutative supersymmetric sigma-model as a partial case. We study a component structure of the model and derive the component Lagrangian in an explicit form with all auxiliary fields contributions. Problem of eliminating the auxiliary fields in the generic model is discussed and the first perturbative correction in the nonanticommutative parameter is given.
Supersymmetric field theories on deformed superspaces with non(anti)commuting coordinated possess the interesting properties in classical and quantum domains. Remarkable class of such theories based on special deformation of N = 1 supersymmetry was proposed by Seiberg [1] . Seiberg's type of superspace deformation introduces the non(anti)commutativity both even and odd coordinates but preserves anticommutativity in the chiral sector. As a result, the corresponding deformed superspace breaks the supersymmetry in the antichiral sector and therefore it is called N = 1 2 superspace. Formulation of analogous deformation in N = 2 four dimensional superspace was given in [2] . Studying of various aspects of N = 1 2 supersymmetric theories has been carried out in a number of recent papers (see e.g [3] , [4] , [5] for 4D models and [6] for 2D models).
To interpret the N = 1 2 supersymmetric theories as conventional field models and clarify their dynamics it is necessary to rewrite such superfield theories in the component form. Finding the component structure of the non(anti)commutative theories is a highly nontrivial technical problem because of the very complicated superspace structure and therefore it demands a special study. Component form of actions for non(anti)commutative theories in addition to standard terms always should contain the terms dependent on the superspace deformation parameters. Since a half of supersymmetries is broken down a symmetry between chiral and antichiral superspace coordinates now is absent and some component fields can enter in the action in very cumbersome combinations.
The component action of N = 1 2 Wess-Zumino model and N = 1 2 supersymmetric gauge theory was studied in the papers [1] , [5] . However N = 1 2 supersymmetric chiral-antichiral theories, which formulated in terms of arbitrary Kählerian potential K(Φ, Φ) and arbitrary chiral and antichiral superpotentials W (Φ),W (Φ), have not been considered in the literature at all. We will call such theories the generic chiral superfield models. It is worth pointing out that just generic chiral superfield models (with N = 1 supersymmetry) emerges in the low-energy limit of the superstring theory (see e.g. [7] ) and widely used in the superstring phenomenology (see e.g. [8] ).
In this paper we study the generic chiral superfield model in N = 1 2 superspace and derive its component structure. Explicit expressions for Kählerian, chiral and antichiral superpotentials are not fixed. We show that the component action is represented as a polynomial in nonanticommutativity parameter with coefficients depending on the derivatives of above potentials and discuss a problem of eliminating the auxiliary fields.
We begin with consideration of the N = 1 2 deformed superspace. According to Seiberg, the coordinates of this superspace are defined such a way that Grassmannian coordinates are not complex conjugate to one another ((θ α ) * =θα) and the anticommuting coordinates θ form a Clifford algebra
where C αβ = C βα is a symmetrical constant matrix. The other commutation relations are determined by the consistency of the algebra:
where C mn = C αβ ε βγ σ mn γ α ,θθ =θαθα = 2θ 2 . In contrast to the spacetime coordinates x m , the chiral coordinates y m = x m + i 2 θ α σ m ααθα can be taken commuting, while the antichiral coordinatesȳ m = y m − iθ α σ m ααθα do not commute. Because the anticommutation relation ofθ remains undeformed,θ is not the complex conjugate of θ, that is possible only in the Euclidean space. Covariant derivatives and supercharges are defined by the standard expressions
The generators Q α induce the transformations corresponding to unbroken N = 1 2 supersymmetry.
Because of deformation (1) functions of θ must be ordered. The simplest possible ordering is the Weyl type 1 : θ α θ β :
When functions of θ are multiplied, the result should be reordered again. Reordering is implementing by a noncommutative ⋆product which is defined as follows
where λ = − 1 2 C αβ C αβ . The star-product (5) is invariant under the action of Q α but is not invariant under action ofQ.
Described deformation preserves the half of N = 1 supersymmetry and has interesting properties in the field theory viewpoint. Replacing all ordinary products with the above ⋆product, one can proceed studying a supersymmetric field theory in this non(anti)commuting superspace taking into account that this deformed supersymmetry algebra admits welldefined representations. Namely, the chiral superfield Φ is defined by the standard relation DαΦ = 0, which means Φ(y, θ) = φ(y) + θκ(y) − θ 2 F (y). Antichiral superfield is also defined by the standard relation D αΦ = 0, which meansΦ(ȳ,θ) =φ(ȳ) +θκ(ȳ) −θ 2F (ȳ). As it has been demonstrated in Ref. [1] , the ⋆-product (5) of the chiral superfields is again a chiral superfield; likewise, the ⋆-product of the antichiral superfields is again an antichiral superfield. This observation allows to extend well-studied (anti)commutative theories on non(anti)commutative versions by simple replacement the point product with a star product.
The action of the generic chiral superfield model on N = 1/2 superspace is 2
where K(Φ, Φ), W (Φ),W (Φ) are the arbitrary Kählerian potential, chiral and antichiral superpotentials respectively and the superfield multiplication is defined in terms of the starproduct (5) . 1 In used notations ψ 2 = 1 2 ψ α ψ α . 2 The integration over Grassmannian coordinates in normalized as
Since the star-product (5) always begins with the point product A ⋆ B = A · B + · · ·, it is easy to understand that the action (6) can be written as a sum of the action for the general chiral superfield model on undeformed N = 1 superspace (see for example [9] ) and some contribution resulting from deformation of the superspace. Further we will obtain the action (6) in component fields and study its structure.
We consider the chiral superpotential component form and write it as a Taylor series:
here W n are the expansion coefficients taken at the point φ and the superfield f is defines as
Our first aim is calculation of this star-product.
We begin with consideration of several first orders
Then using induction ones arrive at the following expression for even orders 2m
and for odd orders 2m + 1
Collecting from (10, 11) terms with θ 2 , which will survive after integration over chiral coordinates we obtain the component form of the chiral superpotential
The antichiral superpotential expansion around the scalar fieldφ is defined as a series
heref n ⋆ =f ⋆f ⋆ . . . ⋆f n is a product which will be obtained below andWn = ∂ nW (φ) ∂φ n expansion coefficients.
The antichiral superfield being written in chiral coordinates looks as follows
Taking into account further integration over chiral coordinates d 2θ we will consider only components proportional toθ 2
The last term in the second line is equal to zero due to a property ∂α (αφ ∂ β)αφ = −∂α (αφ ∂α β)φ ≡ 0 and can be dropped. Therefore deformation doesn't affect on antichiral sectorf ⋆f =f ·f in accordance with [1] . All other orders is equal to zero, because eachf containsθ and f 2 ∼θ 2 , i.e.f n ⋆ = 0, n > 2. Rewriting Eq.(13) as an integral over the whole superspace
whereφ =φ(y) and using the property − d 2θ d 2 θθ 2W (φ(x)) = 0 one can finally write a component form for the antichiral superpotential
where the expansion coefficientsW1,W2 were defined above.
The most nontrivial calculation is related to the Kähler potential decomposition. We will suppose that its expansion is fully symmetrical in powers off and f , i.e.
Such kind of ordering leads to the following expansion
where [fn ⋆ f n ] is a fully symmetrized star-product including all possible permutations. For instance, [f ⋆ f ⋆f] = f ⋆ f ⋆f + f ⋆f ⋆ f +f ⋆ f ⋆ f . From (9) follows that unmixed products like f n ⋆ for any n will not give contribution to the Kähler potential because they do not contain factorθ 2 we need for further integration over d 2θ . Unmixed star products fn ⋆ for n = 3 and higher will vanish and hence, do not contribute to the action. Thus, we should study the star product [fn ⋆ f m ] of arbitrary integer m withn = 1, 2. Indeed, let us consider the possible mixed star-products in the expansion (20) . Using the superfields f andf (8, 15) , we obtain for the first order mixed product the following expression
After symmetrization most of the terms here will disappear and ones get
Further, because we are interested in terms with coefficientθ 2 , we concentrate only on these terms. Third order mixed star-product looks like
For obtaining the other products ones use the property [6] nonanticommutative generic chiral superfield model (6)
where all coefficients are calculated at the point φ, i.e. W n = W n (φ),Wn =Wn(φ), K nn = K nn (φ,φ). The Lagrangian (27) is presented as a sum
here L is the component Lagrangian for the generic chiral superfield model in N = 1 superspace with action (see e.g [9] )
Further we will explore some properties of the model (29). In particular, being expanded around the bosonic fields φ,φ, the component form for the Lagrangian L (29) is written as
where we introduced the Kählerian metrics g = K 11 (φ, φ) = ∂ 2 K(φ, φ)/∂φ∂φ. Such a form can be directly obtained from (27) at n = 0. Equations of motion on auxiliary fields F,F in (30) have the solutions
These solutions can be used to eliminate the auxiliary fields from the Lagrangian (30). It leads to
where the first line gives us a kinetic terms while the second and third line present the potential for the model (29)
Since the general chiral superfield model on N = 1 2 superspace includes the action (29) we expect that the potential (33) for the model under consideration should be modified by terms dependent on deformation parameter λ.
The Lagrangian L, given by the Eq. (30), presents all terms independent on λ (which survive at λ = 0 in (27)), while the new term ∆L is conditioned by the superspace deformation and depends on the parameter λ
The relations (28), (30), (34) give the general solution to the problem under consideration. Now we discuss elimination of the auxiliary fields F,F from the component Lagrangian (27). The Lagrangian (27) is linear inF but strongly nonlinear in F . Therefore it is difficult to expect that we obtain the exact solution on F andF but we can perturbatively find several first corrections to the Lagrangian (27). Let's suppose that
where F 0 andF 0 are the solutions for auxiliary fields equations of motion presented by the Eq. (31), F n ∼ λ n ,Fn ∼ λn are the corrections. Substituting (35) into the Lagrangian (27) and keeping only linear in λ terms we obtain first corrections to the auxiliary fields
This gives us, in addition to the ordinary potential U presented by (33), a linearly dependent on λ correction
where F 0 ,F 0 and F 1 ,F 1 are given in Eqs. (31, 36) respectively. As a result, we finally get that full Lagrangian for the model under consideration after elimination of the auxiliary fields consists of the kinetic terms and the potential U given by (32) as well as a series of correction terms which depend on λ. First correction, linear in λ, is given by (37). To summarize, we have considered the supersymmetric generic chiral superfield model on N = 1 2 nonanticommutative superspace. This model is given in terms of arbitrary Kählerian potential, chiral and antichiral superpotentials. We have developed a general procedure for deriving the component structure of the model and obtained the component action in the explicit form as a polynomial in the nonanticommutativity parameter. It was shown that the additional "deformed" part of the action allows a perturbative solution for the auxiliary fields equations of motion. Leading corrections to nondeformed potential are calculated. The results obtained can be applied to studying a wide class of various N = 1 2 chiral superfield models including supersymmetric sigma-models and models with different chiral and antichiral superpotentials.
